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In accordance with your authorization, Soil Exploration Co., Inc. has performed a preliminary soil 
investigation, infiltration tests and liquefaction evaluation for the subject site. The accompanying report 
presents a summary of our findings, conclusions, recommendations, and limitations of our work for 
proposed two-story wood frame residential development. 

Scope of Work 

• Review soils, geologic, seismic, groundwater data and maps in our files. 
• Perform exploration of the site by means of eight an diameter borings, 25 to 50 feet deep, at readily 

accessible locations. 
• Field engineer (California Registered RCE) for logging of the excavations, sampling of select soils, 

observation of excavation resistance, record SPT blow counts and water seepage (if any). 
• Perform basic laboratory testing of select soil samples, including moisture, density, expansion 

potential, sieve analysis, maximum dry density/optimum moisture content and corrosion potential (pH, 
chlorides, resistivity and water soluble sulfates). 

• Perform digitized search of known faults within a 50-mile radius of the site. 
• Determine CBC (2019) seismic parameters. 
• Consult with civil/structural design consultants. 
• Prepare a report of our findings, conclusions and recommendations for site preparation, including 

overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade depth /thickness 
/reinforcement recommendations, excavation characteristics of earth materials, lateral earth 
pressures for retaining walls design, pavement thickness estimates, suitability of onsite soils for 
compacted fills, liquefaction/dynamic settlement evaluation, general earthwork and grading 
specifications, California Building Code (2019) seismic design coefficients and Cal/OSHA 
classification of soils. 

Site Conditions 

The 18.83 acres. rectangular shaped, relatively flat, vacant site is located on the southeast corner of 
Cottonwood Avenue and Quincy Street, in the City of Moreno Valley, Riverside County, California. 
Cottonwood Avenue is a paved road. Quincy Street is a paved road with curb and gutter. Existing houses 
are located on adjacent property to the east. Drainage channel is located on the west side along Quincy 
Street. Vegetation consists of dense weeds and palm trees along Cottonwood Avenue. 

The approximate locations of the above and other features are shown on Exploratory Boring and 
Infiltration Test Location Map, Plate 1. 
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we understand that the site is proposed for a single family residential development and associated 
improvements. The structures will be light, two-story wo~ frame con~truction. wiJh concrete floor slabs 
supported on prepared subgrade. Grading plans are not available for review at this time, however based on 
the relatively flat topography of the site; modest cut or fill grading and no significant cut or fill slopes are 
proposed. 

Field Work 

Eight exploratory borings were drilled on April 22, 2021 , to a maximum depth of 50 feet below existing 
ground surface utilizing a CME-85 mobile drill rigs equipped with 8-inch diameter hollow stem augers. Refer 
to Plate 1 for boring locations. The borings were logged by a California Registered Civil Engineer. 
Standard Penetration Tests (SPT) blow counts were recorded for the earth materials. Relatively 
undisturbed samples of the soils were also obtained by utilizing California Ring Sampler. 

In general, these borings revealed that the site surface soils consist of sandy silt, silty sand and sand with 
silt (USCS "ML", "SM", "SP", "SP-SM", "SC" and "CL-ML"). The granular earth materials are generally loose 
to very dense. Detailed descriptions of the earth materials encountered are presented in the form of 
Geotechnical Boring Logs in Appendix B. 

USGS Geologic Map of the Sunnymead Quadrangle shows the site area is underlain with young alluvial 
valley deposits (see Figure 2). 

Laboratory Testing 

Basic laboratory tests were performed for select soil samples. The tests consisted primarily of natural 
moisture contents, dry densities, sieve analysis, maximum dry density/optimum moisture content and 
corrosion potential (pH, chlorides, resistivity and water soluble sulfates). Laboratory test results are 
presented in Appendix C and with Geotechnical Boring Logs in Appendix B. 

Groundwater 

Groundwater, seepage or wet soils were not encountered in our exploratory borings, drilled to a maximum 
depth of 50 feet, at the time this work was performed. Groundwater study is not within the scope of this 
work. Groundwater data from well in the vicinity of the site is tabulated below (see Figure 1, Site Location 
Map, for location of well): 

WSE* Date Distance/Location Estimated Depth 
Well No. 

(ft) Measured Relative to Site of Water Below 
Site (ft) 

1 ON03W26k001 S 2068.41 2/6/1959 0.38miles/NE 104.2 

* WSE = Water Surface Elevation 

Liquefaction Evaluation 

The term liquefaction describes a phenomenon in which saturated, cohesionless or low-plasticity soils 
temporarily lose shear strength (liquefy} due to increased pore water pressures induced by strong, cyclic 
ground motions during an earthquake. Structures founded on or above potentially liquefiable soils may 
experience bearing capacity failures due to the temporary loss of foundation support, vertical settlements 
(both total and differential), and/or undergo lateral spreading. The factors known to influence liquefaction 
potential include soil type, relative density, grain size, confining pressure, depth to groundwater (i.e. , less 
than 50 feet bgs), and the intensity and duration of the seismic ground shaking. liquefaction is most 
prevalent in loose to medium dense, silty, sandy, and gravelly soils below the groundwater table. 
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Based on Riverside County GIS Map, the site is located within an area of moderate liquefaction potential 
(see Figure 3). Considering depth to groundwater (over 50 feet below ground surface), the potential for 
liquefaction at the site is very low. 

Liquefaction Analysis/Dynamic Settlement: LiquefyPro 

Liquefaction susceptibility using Standard Penetration Test data and laboratory Gain size test results were 
analyzed using LiquefyPro software (Version 5.5g). A predominant earthquake magnitude of 6.6 (USGS 
Interactive Deaggregation, 10% probability of exceedance in 50 years) was used. An associated ground 
acceleration of 0.658g (equivalent to two-thirds of PGAM), and a historic high depth to groundwater of 104 
feet below the existing ground surface were used in our liquefaction evaluation. The software output is 
presented in Appendix E. 

The main observations of the results are as follows: 

Boring No. Total settlement Differential Settlement 
(inch) (inch) 

B-3 1.7 0.851 to 1.124 

• Onsite soils at the site in general have a Safety Factor of 5. 0 against liquefaction. 

Seismicity/Faultinq 

A computer search of all known Quarternary major faults within 50 miles of the site from USGS 
Earthquake Hazards Program is presented in Appendix D. Please note that it is probable that not all 
active or potentially active faults in the region have been identified. Furthermore, seismic potential of the 
smaller and less notable faults is not sufficiently developed for assignment of maximum magnitudes and 
associated levels of ground shaking that might occur at the site due to these faults. 

Secondary Seismic Hazards 

Lateral Spreading 

Lateral spreading is a phenomenon in which large blocks of intact, non-liquefied soil move downslope on a 
liquefied layer. Lateral spreading is often a regional event. For lateral spreading to occur, the liquefiable soil 
zone must be laterally continuous, unconstrained laterally, and free to move along sloping ground. Due to 
the low susceptibility for liquefaction, the potential for lateral spreading is considered very low. 

Surface Rupture 

The site is not located within a currently designated Alquist-Priolo earthquake fault zone. The potential for 
surface rupture on the subject site is considered low. 

Conclusions and Recommendations 

Conclusions 

• All vegetable matter, old fills , buried utilities/irrigation lines, etc. and deleterious materials would 
require removal from the proposed building/grading areas. 

• Overexcavation and recompaction of the loose surficial soils should be anticipated to provide 
adequate and uniform support for the proposed structures. All surficial earth materials encountered 
during our investigation can be excavated with normal grading equipment in good working condition. 

• Onsite earth materials, cleansed of oversize cobbles and boulders (over 6 inches, if any), should be 
suitable for engineered/compacted fills. 
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